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(57) Abstract: Bus bars (2 Id) are 
connected separately for every circuit 
part in a semiconductor chip (22) 
so as to supply power source for 
every circuit part. The feature of 
connectability to the bus bars (21b) 
regardless of the pitch of inner leads 
(21b) is utilized to reduce the pitch 
of pads (22a) below that of the inner 
leads (21b), or to arrange the pads 
(22a) in a staggered form. Thus, 
the power source pads (22a) are 
increased, and the leads (21a) used 
for power source conventionally are 
utilized for signal. 
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(Dfti&U&fB 1 <Z>Mfi£& 1 d t io Tft2ll-ftl!:^*Hfc7 1/- ^frl a£ 
IpfllU rtl^f^/W5e^Wtfct, ^-T 1 3i:C7U- A#l a£gB 
5 fU *r<D&, ma'^^l 2&fflV*T*#©-< W*y — Kl b 03te«S 

— UH»1 ©5Si!£gB 1 d £Bfefe-r6o 

rtU-J:^ 0 3 3 d^-Ti 5^^y 1 alcfcte^— ^ 

*T*>&£^> HI 3 3l^tJ:5^oy^ 1 5^^fflv^^ty 

15 

25 l!B*4f3&»6>**. 

m 3 4 te**-r J: 5 ^t-^IW 5 \z:=f>iblKziW&<o8&tm 5 a 
fitc y - 1/- a i &m^x?<< i^Srf? 3 R&fcfct. Wfc<oJ y 

-Kl b ©jfei»Wfl!ft*4 tlz £ otB^tt^^^ ^^-T 6 rt^ 
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a Srfflv^ y - K7 A l rcy-K7 v-A l tfflv^QF P 6 

<Dffi.fy&X Srffo X i> & V \ 

m.&±x sriia^ -7 a if i^jfctt ut-t ^ y - kssih ^ 

&*3 % f^si^7v?^i?)ot 9 y — 1^— 1 Srfflv^ 
petit y — ki c^yty-Ki b^^^s^fi^^v^^&o^ 

1335, in 3 6*3 3 7 K^-r^mm^mm 2 oaNWsss«w:, Hito^ 
ii©QFP6i mm^, 5 j^^nm*^* ^2 tmm.^^^ 

©QFP 1 6 T?fe<5# s % Hjfe©7glffil©QFP6 £^J$e5/£»*, T~y$m5<D 
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5 LfciJot, *HI©ii2CQFPl6lt #tr^-e % ^oH^^7^ 

£T % HI 3 5 KTjrf-Q FP16I1 111 3 8 K^irX 5 -f ft ^ — K 1 b & 

l,<-y — Kl hKiaSSStU ^o4<3©^Mf^fc = - 1- y-Kl g t 
% f l/^y-Kl h W-y-Kl b ©5feffii o^l«^tifc! 1 ia 

15 @3 5l^tQFP16m 17 "V 4 ^ «fc Z>W3t&, ^Mfc^y? 

2 <D£-^y K 2 a £ m^JSi-S^n^tb^-r V — K l b h OlStfT^tl 
x $^^^#^ 5 /7°2(^^7!>^F/«M^- ? ^ K2 a Jrll^!) 1 - Kl h 

£fc> El 3 6 120 3 5 KtfItQ F P 1 6 fc*3V>T, ^iz(D^tW^M^ 

2 <Dfrs< y K 2 a £ mi^tStH^©^ ytU-Klbi ©IfflT?ff 
% ^o^i#f y/2©^7!>> / KS fcttWRCOV* ^K2aill y — Kl 

hfcora-cfcfTfrtv. l^y-Kiht-fyty-Kib ^^ra-ct 

25 frfrh/tV^So 

bfctf* ot, 5/7 t 2©^7^Ft KMWtfV* y K 2 a y — 

Kt?fe 5 m 1 y-Klh^ UT^ilO ^ 9 17 f K* fc »ttflW7' £ &0K £ 

h> s&jcjsi^-y— ki h*u*©=»— ^y- ki g^tt^^i 
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-A 1 ^M^fe^^Tifc^-rSo 

£T „ 12 3 8 <t 5 fc7 V— A# 1 a ZmUm-tZo 

io i~fc;b*> N ^(D^^y-Ki b*sJ:tJ«T^^y-Ki ct^qx.T, 

15 ft*5. 4*©n-t y - K 1 g ^tf#-T D - K 1 

039 K^-fX. 5 ^ 7^1a©IilkHli, 0 3 8|C^n 
20 5&*&«>o# 7ttiHH£;h/rv*fci\, 

*5 £X*m 1 y - K 1 h (D^fl^tKOMtS lkt 5t%teV) tttt 

^5t/5 s H4 1 K^H-fcO-CfcSo 

-2»ft:i a^e>5S#S*Pl j &[&*U 124 2K:^£5ft4o©S&l J|ii?L5 e 
Itli^Jlot, EI 4 2*S£U«I24 3 t/Tti 5 ^ !i - K7 I/- A 1 ©ijgi ?fe 
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— *- y — k 1 ^^oigi^— y-Ki htio-c- frmaasfStLSfcft 
5 % k-c*>*/<— y — Ko3Me*i^Jit?* 

a l ©»i5tn:*5»t Si^S 5 ir]±&IS5 r. £ 5 0 

r7 4 k x o xmm-tz -v^^^c -yy&n ? . 

15 -f^lciisvvr* @3 8fcJjcf-«fc 5W^t!J-Kl h <DV 4 ^mWMl f 
#>o # 7 m&ffiffi t 4 £ ^r^itSo 

^O^L *»07!?^ y — Kl c^rtb^n^^fbTy — Al^f,^ 
20 flrfS^fcH^ Tl7^y — Kl c«r*lf^UTQFPl 6©«a^TSr^T 

3^*3. ei44tt. in 4 2{^-ry — K^i^-Ai^tt^ft/h^y^ife^y 

7 1 7 if fx y 7 1 8 Ir/TLfcfcOtfc !9 , H4 5f±*/h 

( ^^#:^^^2%^LT!7^^^^V>'^^ ; fTofc^5t^bTj3i9. HI 
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#!];U^ ^P«0#BI?9- 2 5 2 0 7 2 #4M&KlfB*fe& tbfc^l 8 ^-T#iJ<D 

10 sy-K&^ttSfcfc^ ^^y-Ks^^^-^&s^ft^ -f^-T- 

P 1 6 tf>#-£\ *8SK»^9 "7 ^ K<0#M y — K£ UT^(-KW1-5^«H^ 
15 4;fcta»*3rfcl;:ft9 N mW^9«^^KO#ay — KibT©^MBJ«Hf'Sr4* 

20 e&HM£«riei«>a 3. 

QFP 1 6^, WJt^tT4*#<f f tT^ffltS^i 

25 isfetci. ^mm<omm2(D^mm<Dv-' K7v-Ainov^^t5, 

m 4 7 m^i-aE^M© y — k^ 7 1 ra. ei 4 2 y — K7 a 1 <d 

* fc, m 4 8 \z.7&ir$&&m<o u-K7i^-ai«, # 1 y — k 1 h ©*mbi 
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miii7L5 e&Ml$l>XV-}?7U-j> t i%Mm~t%b(DX&Z> 0 
111 4 8 \C7frfW&¥\<r> y-K7 A l T-tt, 2 ®^S©*ii y — VifiWf hfi 
10 TV^fc£\ 2 o©*IHt felt 2 o©*i^7 7 ^ F\ fe^VMilofopI 

in 4 9 K^-rmnm(D y — ^ 1 ^-^mj- 5 i^cjg^gp 1 j *m 

So 

rtU-io-t, 0 5 O^TtiM^ #|ftfy72©^yK2a (EI3 5# 

fig) i5**s^i j ^©i7-rir^ N *3£&siffitoi j t-rvty-Ki b 

20 >f-YaBttSrV^tt©(fc«i:#UTt>ff 5 i fc^DBKiJCcSfc^ 17 -V 4 <D|BS: 

in 5 i £ m 5 2 tt, *mM<z>ftm 2 <Dm<D^mw<D y — i^— a i £■ 

fflV^RIW^y^JiO^j/ K2ai^yty-Kl b<PJl£&©*NfcH«£, #a 

25 y — Kttfflttjsa©— ^J^ufc^o-efe?), 05itBi5 2W^s'K#t 

# (1) • -T*fel9, y — K#-J§- (2#cWI) #1 • • • 100W 

HI 5 2 {c^i-i 5^2 »J^*il y - K b VX&mmtf j&S"Hrigftfc«>. 
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7^^A&tf>-y*4^yi-%<tLm&UB.mz&^5m&fc}&&^x, *\-m<D 

IBfc&tK ^^y-Kl b<D«S£3i< idlBgUfc^^irb^bT, 17^4 
*3E^JU:^v>-Cfi, -fyt!)- Kl b ±<D?-< •¥A&7$^y*'(>'?1-Z)$$fi- 

23 



WO 03/105226 ^) ^) PCT/JP03/06151 

5 1 b^^^^Mb^^S*^ 17 ^/W— £<-f-58l*«:# 

tL5 tOt?fctb^ HI 5 3 <D^7F2#!H^i~<J: 5^QFN (Quad Flat Non-leaded 
10 Package) 1 0 ft if "C > o X J; V \ 

QFNIOIt y S?T?*> 9 . 3 fcSfe5i*tlfc-Y V 

ty-Klb <D—%?>ifiW&WtU lmi: LTiUfcffB 3 <D^B 3 a ^»ttl UTS? «9 „ 

HJfeo^3~8lcov>-C^-f5o ft£5> ^&£<^«i 3 ~ 8 ie:*3V^-C 
fc, x^y-jr— ^4^lpJO{BI®^fe^^W "Sjri&fcfr V — K^ffl-CV^S Q u a 
d Flat Package (QFP) {d^/H bfcf9*^Cf»E»Mi"a. QF 

Pfll-CfeS^s V — Ka^y-Jr— $>©OTa»&W'CV*fcV>Qu ad Flat 
Non-Leaded Package (QFN) l£ fc5M"BniB-e*>5. QFP 

^^ftV^fc^-l'7 P OQu a d Flat Package with Heat 
25 sink (HQ F P) Klt>3ajBnrf&"T?*>S„ 

m 5 6 ~m 5 8 fc^i-*!ijfc©?g*B 3 ©2N»#^«w:, s*t 2 5 mz.$m& 

y - K 2 1 a W^ty-K2 1b, 7^!I-K2 1c) , 2 1 d ( 
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5c 1 d(Cte, T^tiVddDl, VddD2, Vss 

D, $$&T*T-rv rmMV d dAl, Vd d A2, Vs s AJB<0t>©#*>5 o - 
tf>*^:m N ^*fs'7'2 2 t y-K2 1 a fc©«Jfc&*/h£V>#>*y K2 2 a 
5 b y-K2 1 a h*WiWt\^X\^y 4 \ 2 4 JBl> 5) £ S M< T$r#- 

N aj?^>f V^©g?tt^&^ »IB»Jh©ISI©l7^ir2 4©«teh/*S]B#l|V\ 
5«\ «€r©_biBHi^$tb*i^«P® 2 5 a ^^^^^^2 2, 
JJ-K2 1a, 2 1 d t^LTV^S. 2 5 a tt, Mif^ 

y/V9fcO^*#Jft^bT*#TV>5 0 Wk<0]) — K2 1 a 2 1 d te, 

10 fc£ £ y — K7V-Ai \^X—mt£frtiiVtf&X*&tt2 5 l£&#£*LfcgU # 
y hU2 1 f as3g»£ftTV>fcfBS#£2&tf2 5 b&\z.tt*>&< ZkK£*)®m£ 

H5 6*C*y MfP2 1 f £ — frffcLfc'*;*-*— hU2 1 g «\ t^*/HU 
2 2 c T*?-n ^UlliSgP 2 2 e ©#IM*afi-T?'*;*>*-- 2 1 d Lt«^ 
15 ^^^Si-UTV^ 0 hg&2 1 f t^/^y h§P2 1 gfi-^bb 

2 Id (Vs sD) fr-fb^^TV^rtffiflO^^^— 2 1 d ( 
VddDl, VddD2) &®WrtSfZ#>, m&£tlT^tiUft&mt2 5 b& 
Klfi"b^V>-CV^. ^MBflfcrtflO©'*;*/*— 2 1 d CD5S^^^^— h$P2 
20 1 gT*4T-bSt*^SlH5^tJ:fe5^^ hU2 1 htt:ft< "Cfc&V^ 

o 

«*©!)-K2 1afi, T^n^0B&A#2 k, T^n ^|s]JE&m^ 2 1 , 
*/HhII&A;>7 2 i % ^^^/HHfi&tti^ 2 j Sr^tfo MM (VddDl, VddD 
2, VssD, Vdd.Al, VddA2s Vss A) iCgNft^ttS y — K2 1 a 
25 tfe5 0 

^VF3~y72 2 tt % y^^^/V-m^ (VddDl, V s s D) ^Stef^"f~5 v 5 
^/PAW^lHl]^fP2 2 b F&fMtm (VddD 2, Vs sD) X»Wl<fe-fZ> 
7 f ^/HsIS&SfP2 2c*5 < £t^^-y22h (»CttSRAM : Static Rand 
om Access Memory) , ^?3§-|&c£>ROM (Read Only Memory) T^n^lf 
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U (VddAl> V s s A) -e®j^ST^P i /Affi^IHS&§i5 2 2 d Tiru 
?mM (VddA2, VssA) X*W}i¥-fZ>T-}-vym&n2 2 e ^^K2 
2a£Sr^tJ\, mbOlUJ&te, #t£f|jiJP££;ftftV\^> J^lftf-tev'y = 
^i^^llIS&^^JffiUT^^tLfcNMMOS (Metal Oxide Semiconduc 
5 ) h7^^> PIMOS h^i^*Kl<fc<9#l/&£;ftSo fl.U *r*U-P£ 
^^^6-^^<s >*>f#— 9 hy^^l/n-fe^B i -CMOS/ot^ 

^^^Attl±lllS&^2 2 bfi, E^Lftl^gH/SiKlJ: 9 Vd dD l*5it/V s 
s DSr^-r^s' K2 2 a ^^^ttTV^o WW^. f 2 2 c 

10 ttVddD2*3j;D!Vs sD^ft^t^5'K2 2a|I, T^n ^Am^)|fi]S&§l5 
2 2dliVddAl^iU ! V s s A^ x TT-i=f^tHlif§$|5 2 2 ettVd dA2^i 
TJ*V s s A%@im-r%/*V K2 2 a ^-?rtt^n^$tLTV>5 0 

ft^M'J^-fig-r^^^^— 2 Id (V s s VssA) «\ y — K2 1 a 
^^©^SrUfcy — KSP2 1 e (El 5 6 *coEgp8) Sr^U roU — K§1521 
15 e^3lb-C«»#fc^$tb^ 0 F*HBI<D^*/^- 2 1 d (VddDU VddD2 

, vddAi. vddA2) \*. u^^^^iy^Kx^mMW^mcov — K 

2 1aM§tl5o 0 5 6 4 1 <^Eg^#5£C»!7^^r2 5K> --t'li 

-f>-fc 0 — ^V-^^Ttf-Sfc^^l^oy — K2 1 a 2 1 d£2;£<D!7 

^2 4-e^b-cv>s 0 
20 ^ <D J; 5 tn, m^ttl&ffl© U-K21 ai 2 1 d co^{4BSr 9 0^ 

a £^*/<-2 1 d<D&mi&M%&%l<Z>^nm^fr&, ^ups^ii^^te 
25 &V\, 

HI 5 7\Z.7jk£tl% £ _hffi^|g7« y^2 7^iS$^cy-K2 1 a N 

/^2 1d, ^^2,^2 Ht2 5 <D_L®(^jf J! 2 5 aSCfc t9^#£ 

*l£ 0 fcfcU y^2 2^T©^«iS^— * h 2 8 £*LTV^ 0 

2 1 d t^^i-])-V2 1 b^itUTiBg^^ *&{i:£*vrv^o 
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>f V^y-K2 1 b £g*t2 5*S^lr^Hfc^ # s> b$P2 1 f tc±«9-f 
-K2 1 b tmU2 5t>*—W\Ctt1b8Li>*fl&o K2 2 a fc>f — 1 

5 £J-Jh£*b£ 0 

x /\>>mmMfeftffi&M & fix v > 5. 

KSr2«aS, T7-n^[I)8&£2«aRfc:#SiUTV^ 0 f^;HllslWDCl 
10 ^t ? v ? ^/'^2IeI5&$|5DC 2(*. ®5 6©7*S^A'|ElS&lf|S2 2 c 1*1 SSIHS"^&> 

^v ? ^/VAtB^7lUSi&§P2 2 b"Cfc5 IODCit ^|fl5/^fe<D7 v^/Wf * I n 

WHlttV s sD^VddDlt ©WtCfc «9 N D C 2 Ojf ^flgtt-ttb «fc t> Vh£ 
15 <Vs sDiVddD2©HI]fcaE>5. rt*P@KDC2^?)©Mtt, IODCT? 

V-</^^b-C^|5— W^Ji-5o DClfl n-vJfm&U2 2 et&5ACi3 

J^DC 2 iT^^/Wt-^O^&fl IrtSo DC2lt D C 1 *5 «tTJ« I OD C 
(T f ^/WAm^lHlj&g!$2 2 b) if f ^/Wt-§-©^»»?«t'3Sri-«o DCUD 

C2(t HI 5 6 cD^v^/Me]]®^ 2 c ft©[Hj]&gB-efc5o 
20 T^-n^tHlJ^|F|S2 2 ett, AI^ICli^^^OTta ^ffiT # I nA^^ 

/VfS#^mUTDC 1^5A/D3^Wi, DC 1 frh<D : T v^/Wf-^ 

ym^mm ^xtt-u^-mti-rz d/a =* w^-* sr-srtp, a/d =3 v 

»DAi, ADAd^fcO^-g-SrSttTDC l^-^Srm^-f-SA/Da^ 
25 — ^-r^^yP^SADD^tfo D/A3y/^^», D C 1 ^ ©jf A^J $ 
JbSD/AraJ/v*— ^^*/V£|SDAD£, D AD^fetfMf -^&gttT«5^T 
tP^ffOu t A?r|±l^I-r^D/ / A=3>'^— ^T^n^§PDAA$r^-tfo 
7*S^MII]&*|S2 2 c ©ftSMBKV d dD 2 tTi-v ym&&2 2 e (D^M 

gvddA2ii, frM&fix^ztK mmzmvmmmifeZfiZo f^t^m 
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2 2 c (Dfmnmv d d D 1 *5 «tt^r^-n ^HIK«P 2 2 e ©0**B«JKV d d 
Aift, VddDl>VddD2, V d d A 1 > V d d A 2 SrfiSfc UTVVMfJ: 
<, 0!l*.rfVd dD l=Vd dAl=3. 3 V. VddD2=VddA2=l. 5V 

f f S?^/HaiMS2 2 cWGNDWVs s D £ T^n ^tUg&lfP 2 2 eCGN 

ttSrf^S^WlVs sDiTtP^Vs s A^itUfc^ll^^ Ufc^, 

r VddAl^VddDl, V s sA^Vs s DfiiWJIt 2 3-T?£Uk£*L 

f-y< v tr—i/ft-VftM £ tlX t^i^tfco VddAUVd 
dDiWiivi (AittflMM) I:, VssAiVs sDiiiiV2 «S«fifc 

MBj^iffiLfci^wr-) Matfc5 0 06Ki meo(DA—Amm 

ETC*)*. QFP 2 6^#^^lS(^#^«5t-efe6^, J-K2 1a*/<^ 

o 

l ^fyty-K2lbi *MI#^ y ^ 2 2 £ oW^maR#^&ffl«5^^^ 
— 21 dSrWtfcw^fcJ: «9> K2 2 a <D&&J<z1i&K18 J &t Z. t So 

rtui 2 i d^y^ft^yf^ i/jftisf y — K 2 ib©fy^ 

m0H«^gSR-e# -5 fcfe, yK22a©f y ^ V ~ K 2 1 b <D fc° 

^-£9/h£< U -Y^y — K2 1 b©#8UsJLhte'*S' K2 2 a tf>^[£if ^"T^l 
SfcfcTfifcSo WffiO^y K2 2 a 2 1 d-^fS^t 

fc<fc «9 , WM&ffefQO V — K 2 1 a a^g^'Mi'So -ttfci 9 , If-^W-ffl 
V^^r t^-e#5 y-K2 1 a^tg^, flT*JB(0>*y K2 2 a Wt^i^-e 

j&2te % ¥^^y7 B 2 2rt©iugsifpiaa^c-c/^^— 2 1 dsr^srrs 
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(Large Scale Integrated circuit) OtfcHWfcRlJ; 9 laSSBBga* <fc t9^£bTV> 

Zfcft, /^XWlS*iii^oT^5, ^v^/wns^ 2 c-e 
3§£1-5/^x£T:^cx^|I]j^§g|$2 2 e t?^i-^y-rx^s^#^^$ 
5 5m % ^^/vms&§i5 2 2 c tT-rvym&^z 2 eT*m$g&£-$H-5- 

^Vd dD2^^-r5«MIB7lt2 2 g«VL) ^#r^^7°2 2±.r* 

o 

r t htrmx&Zo 

20 © I ft Ilrli < t*f 5 ' i (if 9tr^^v\ 

* bT b£ 5 £ ^ 5 f^H^feSo ^PJ^fflv^fiit-s^v^x^- 2 1 d ^jim 
mm&^frV £ #5- > ^^5/^2 2_hW«^iB^®a^r^-t-S 

05 9^y-K2 1 a^>Eg^#i£^^^-2 1 d t-mtiStl 

2 0/n°7 KEJiJtill©^ 0 ^ K2 2 a tf*lzgpg{;iiaM£ti,-tv^<5 

v -?\zMm istcm&, *mfoT ^22 <Dmmwj>te < & ■ m 
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*y K2 2 a ©ESte^R'"^ KVss, Vddl (VddDl^Vdd 
Al) > Vdd2 (VddD2 N VddA2) Hf-i^S'KlOSr, l^O^ 5 
£VsSs IO, IO. IO, Vddl, IO, IO, IO, Vdd2, IO, 

1 cx i o, v s s • • • mMt o ^%m*m% (*iwi3 63ott 

m t & t) t? tb z> o 

#ifcfc°>' (011*. tf* 20 8t°y) fi47<Ds*y&—^tt.*M\ f *'2''7 

i6 2it HI 5 6 0x^/HUS&$P2 2 c tT1rn>rm&U2 2 e 
-2 1 dfcStfiUfcWT? bH©sag^lT**)* 0 HI 5 6 £^fr5E]B&BB©<D¥ 
2(C^|§PJ%3lfflbT^, H«2 1 f 1 d 

15 05 6tttVddDl*5J:t;VddAlt»fflis V d d D 2 *5 £tfV 

d d A2mmm<D-M<Du4^ 2 4 ^iwutBtufcas, 
20 t>&v\, 

06 3«, HI 6 2^^jT?feSo T^n^HI^SrimjlR^ (VddA, Vs 
s A) , 7*i?*/MHE&£ 2«M?S (VddDU VssDl|tVddD2 > V 
ssD2|) iC^MIUfcWr^Hat?**. 06 2tlS!«l^^ 

2 1 d^3S£ftofc^-f ^£^TV^tf^ i^-f bt>iaiMlJ©a6IM*5S*T?''^ 
25 2 1 d&#8tUTV^vvktfWj:5o 

7 ? v ? ^/^lHl5&§15 2 2 c 35* 4 2 1 d^r^i-^fcfe, ft^ 

2 ld^Vs sDl^Vs s D 2 t£^$tl^^^^^^ffi^ffl , ' N ~^ ,> 
3. ^75/ Hffl2 1 f t — flcfb # v MB 2 1 gtt. ft0*lf|JtfVW*— 

2 1 d(D^§P^S$t2 5 fc#fc*TMfc< ^-21 d«r«&«rti:#lSt 
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u-cv^„ me 3 5/ h§p 2 1 h ^i©^^-2idi 

-Wb^tLTV^fcrt{l!l^^^^- 2 1 d *®mirZ> (VddDl£VddD2, 
VddAltVddA2^it5) £g0^£>^ 7 ? ^/HU^2 2 c i7 
•Tv tfm&M 2 2 e <^^#5fiT^^/^- 2 1 d %Wm-r% (VddDl^Vd 
5 dAh VddD2^VddA2^it5) t^fe?,. 

*ybSR2 1gH:«fc9^«Ufc«faSr^U*:^ fH^/PAtttfjEHfrtt (IODC 
) 2 2 b if i?^/HElB» (DC) 2 2 ctfGND«t#ait«*^B^iL' 

fc<Tt>&v\, roi^ f ^<z>/^^2 1 d«y ym*^ffl^a 0 

/Vffi3:Ut?WUfcW7!? MH-Cfe5o f v^/kAffi#lEl» (IODC) 2 
2 b&it^f S?*/MUB&|FB (DC) 2 2 Id—, 
Atti^m&SB (IOAC) 2 2 d*5i t^T^" a ^lalKlfP (AC) 2 2eOi»i 

15 2 2 e^^IUS&gBe^**fflV^Cli^-c#§ 0 

35-f-.5r.fc ft Ko^^^-2 1 d|j:tittifiiv\ £fc 

20 (S»ISO^tt4) 

6 6li06 5 of^^yv-isiK^iaKia-cfoSo 

*^©«*4^J:5*«aiW>«tt, Mx.fi, DCliDC2#ftft5rt»t 

25 fe^S^fe^Sft-CfcS. 09*.^ VddDl=InDl=OutDl=3. 3V 
VddD2=InD2=OutD2=3. 3 V, D 1 ©rtMJ£=l. 5 V, D2 

I0 2) 2 2bOAttlMf (I n D 2 > OutD2) ^ioiOAtflMf ( 
InDl, OutDl) fcJfc^tttefcfcVMlBE (V d d D 1 « V d d D 2) <D 
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DC 1 ZSJ Xfrb t $Z>tcMZ.^%)'?tbZ>a mZ-i*s VddDl = In 
D 1 =Ou t D 1 =3. 3 V (Sfcfi5V) . VddD2=InD2=OutD2 
= 7 V (tfcttlOV) (DWr&te Z.tl\Z&tcZ> 0 
Wi 6 5 „ El 6 6 <Z>^£\ HI 5 6 , HI 6 2 *5<tOT 6 3 MJfc^ «8K8fcflS<l>& < 
5 4*t?J£9Sfc* % ^^^—2 1 ddS— S[©^>r^ , SrfflV^V>So DCl^DC 
2<DF^I§|3«iE^«^fc^i-S#^^^\ maR©«fe*SieJDi-S»^tt. 
— 21 dO^^tt^bfc^ 2 1 d &=M<0*4 ^f^M^tL 9 Ltt 

-7 2 2<DjkU-MX»s<v K2 2 a^IB«i-^^i:^-e^§ o 
^MH0©x^^— 2 1 d kftW<t>'*x/<—2 1 d©^jK*fP33J;t5-t*LSr4>BI'r5 
/**^— Jjy MH5 2 1 glicfcte^*^— MfR21ht), 2 ld^ 

[i£f (3^-6*) (Dm&^VtcAK Zfr\Z.mt>1nZ>Z.kitt\,\ 2 
25 ^fy/2 20^i-t^Xt>, 

o 

(MM<om& 5 ) 

HI 6 7 tt, HI 5 6 O^itrfl^gtfV^ K 2 2 a £=FJM£S-Id»U 4 V — 
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K2 1 b*3«fctJ^*'*— 2 1 d^=pj|f^^!7-f ^^Ufc0-C*>So 

rrt?«, 17 -Tir 2 4\z£ 2 1 d fcgSKStLfeWaRffl^y K2 2 

a 1 #IL 1 -h^Ifl«£*K >fytU-K2 1b fci<N**lxfc<S#ffl©^y K 

5 2 2 a«^2^jL 2_h^@am^tb-CV^ 0 JfcfcSia^"*- <fc 5 fc, fg2?ljL2±© 
»3/<y K2 2nit Il^ijLlitDilffi©^^ K2 2 afMl^y K2 
2Ul2^yF2 2m©tF«tn (X = X) „ £ © J; 5 ^1 
?IJL lJhlCjfifl^y K2 2 H5OT2/N 1 yK2 2m, M 2P1L 2 ±KM 3 s<y 
K2 2 nSrifttfigUBEttt-*^ 1216 7i:^tJ:5 4fM^y KBBft£ft5 

10 o '<3> K2 2 a % 2mz.mWL^XWt&m j $>VXh, mMm<Ds<-y K2 2 a te^* 
/<-2 l d^i^^^5fe^?)^ ^yty-K2l btt.^fflfcttf 

0 6 8 fig| 6 7 (DW&m-Ch V , SI 6 1 3<DA— A$rBjElT?fcSo 

•Ctt, ES5a*T?#«t£*i/fcx -fi<D^-r^©^^^— 2 1 d«r/BV\fc 0 SI 6 7 £^ 
15 !7^t24K±!)>fyt!)-K21b i JJ«$tlfcflltfflO^ y K 2 2 a 

^y^*W©» 1 ^J-hL 1 ^IBtt£*K — T^*^— 2 1 d 

K2 2 a*S^y7 P rtfl!J©l^2^J±L 2t!lBa**HTV>So -©4§-£\ it 
F2 2 a , M©/n°J/ K2 2aitC, 17 ^^-f ^©^$1 

20 SI 6 7~EI6 9UlA?y K=pJftIBg©^!l§r^ 2 1 d ©^^teflt 

»«-<toTi|^bT>b&<> 2 1 diiit©BlW<-Cl3 

K2 2 a^fMOT $^5^fe^<> — *R^-e*>oTt>AV^ 0 6 7ttt 
flrf-JB©'** K 2 2 a Srftlili f yymit't £ < > SfcB 6 8 TfttflT 

25 #JB©'<5' K2 2 a * s f-y7*$kmt Lfctf*, l*JHijT*fcoTk&l\, 

(*i©fi6) 

SI 7 0 fi, K 2 2 a ( I O) fcliffl©^!/ K 2 2 a (V d d % 

Vs s) SrSfcSKlEff Lfcen?*>*o 
/fyty-K2lb 2 2 i:©MK:«aR#l&ffl©^^^— 2 1 d 
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^tb^J; 9, f£*'<y KTOS#^iBebTV>fcmM>ffi^y K2 2 a Sr. — o 

06 7~06 9m /<y K2 2 ads=p^iafs, /^-2 1 d i^yty- 

K2 1 b ©!7^ tJK Vf^f y^©fif fef^^i^^^ tti5, HI 7 Olcl^i- 
J;5H/<^- 2 1 d*Ji^Vt!J-K2 1 bfflO^f Jlttt7/f t^yf-r 

W^W^tei: UfclUBS© W7* hS-CfcS- EI7 1 ^^i-^|5i^ffilUS&2 2 

1 MtSi^i, B7 2fc^rt«M*ffilIIg&2 2 i &*£fflU&V^^T\ 

r7-f^7if^>r y^o*i*isS*5. ieIK$ISA^^-rsrt$P«M@E^2 2 k ( 

Vdd2AL) 0I^Bfc^i-*rt*«a«Bjlft2 2 j (V d d 2 B L) 

Hi 7 1 "Cf*. f*Jg|5P&£[e]& 2 2 i Sr^ffl VXfiMWfcV ddl£:Vdd2AK: 
|$JEU IUS&§|5A^#t^-f-5 o r7^^2 4K£ «9> ^H2iV d d 1 
5y-K21atVdd l^SP&ffl©^^— 2 1 dififflfcZtl. Vdd l^ffi 
2 1 d k ft$m&\Bl5& 2 2 i fcSSKUfc^y KA2 2 p^Sft^ilS 
o 2 k (Vdd2AL) ^tTrt«ff[HS&2 2 il^tfc 

/<jrKB2 2q ttx IUg|gPA^I^§P«MV d d 2 A^^i"6fc*<DV d d 2 A 

HI 7 2-Cfj:, rtffi|*jE|el&2 2 i &^*-ffc % Vd d2A«ffi©^/^ 

2 1 d*»felSIJ^A^rt««««:»l&i-*. Vdd 2AMl©/^^2 1 d 
t^KB2 2qtt, 07 1 fc|WBteS«*£;h/CV^. 17 1i^?)> 
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MVd d 2A^#&StuSy — K2 1 a tVdd2A#f»ffl©/^-2 1 d& 

„ Vd d 2AlWffi©^^^2 1 d^^«LTfcSV\ 

HI 7 l*5£tf0 7 2©a^RrtB*rt*PPftElHlK2 2 i ©ia^ia"t?s> 

5 So 0 7 i*5£imi7 2^:*5»tsi*3«pi*ffiai62 2 i nv^mx^vtciK w^T* 

(^^^-M^i-o PI, P2tiPlMOSb7V»> N 1 IJNiMO 
S h7^^^t. 

f^i^h ©i® 2 2 i &&m-rzm& m 7 1 <Dm&) > ka 2 2 P rak 

(feffiflH (vddi) fcitf^-f v^£*tS. r.tu-i 9, Pi^t7, NiW 
10 yiftO, vddliVssi <0|fflT?JttRlSII& 2 2 r ^Kjf^fSo JtifefelelB 2 2 
r asp 2®y-bSrlJHt5^ fcinilK P2ttVdd lS:VddD2«JEt 
T\ rt«P(HjK-e*>S9*^25'/HElK^2 2 c (0 5 6#J8D ^*^-f-^o 

FWftJEUHfc 2 2 i gr^ffibftV^^ (0 7 2<Z*80 % KA 2 2 

ptey^^T^^&frftv^ *fcrs4£«ffcfldL (vs s) ic?^^ 

15 x^^^^ttSo -^-£9, Nl^t7i:«?), Jt«5l0J»2 2 r teSbf£Uft< 
fr5 0 -<£>t£x mj&Afc*tU"CteVd d 2«^5^^/^ 2 1 di^V 
fj^tr^ML'^y FB22qi!5s Vdd 2 tfS|*3*BlH](&^0f#&§*b5o 
0 7 1 ~0 7 3 lHlfiSAiJ:iKJ»'UyS:rt*f5P*JEE|HlK 2 2 i SrW^^fc/^ 

20 (^I©fl8) 

0 7 4te, 3l#WbIB$jU-<J: 9^y^3a©^y K2 2 a £rt«B®g&£rSaftU 
fc#-g\ ^^^^2 2©f*#i£^S' K2 2 a *5 J: y 

/^MfiO/^y K2 2 a % s f-v7$kUV>'*-y K 2 2 a N 2 1 d SrZlJS: 

Pt-ey-r-Y^v^^^^ufc^^wr^ h0-efc^o --tit ^^ey (m 

25 E) 2 2 35>b©§l#fflUgBj||l^ Vd dD2«©^^ 2 1 d^Lt 
T-t-n^m^flS (AC) 2 2eratfc/^7K2 2alt VddA2M 

<d/<*/<—2 i d—ii:^!7>r ir^^x^r ^^^ti6 0 

T^^/MUB&gB (DC) 2 2c rtfcKrtfc^jy K22att> Vdd D 2#j*&JB 
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(D^v K2 2a^UVddD2«ffl®^^2 1 d^^ft^^V 

^fcri^ ^#:^5/^2 2tfv>°;y K2 2 a te03£#J-e:i <?V?:y K2 2 a Srflff^V 
10 ^ i: fCf ffl-C^ 5 r i fit ^ 

nM<DMm 9 ~ 2 o o^Nif&gie (qfp) ^^ts^^^y-K^*- 

>-£W!-r3¥SI2lte\ ¥Ifrf^7 , 2 2 g&<ZV?;y K2 2 *<DZh<Dys{*?2 
AOmW^m^^XH^) , tfc*J±. jfiO/^y K2 2 a ©!7>f + 2 4©««lW» 
15 ratfm&U-CVSas, HgR^tt, K2 2 al^tt%I7^t2 

*LTV^ (fcfcU ^ y K 2 2 a icy-f 1 2 4 HTV^fe < 1 1 J; < , 
/y3y^^f^j'K2 2a^#fit5i^fc5) „ 
@ 7 5 i^f^it® y - K'^-J'tt, ^^^^2 2 ©J^SIiHl 

20 §10©7!)^y-F2 1c(uMU r©T->^y>-K2 1c^i^f(D 

y/2 2SrMUTV^t^t^^ ^ »®ll©^yK2 2a^ 
/^-2 1di!7-ft2 4-efiU !7^T-¥2 4 t^fP#afi^gae$ 

25 tbfc-Y W-y — K2 l b ht:&WttZ>o 

d^LlCj: t), 17^-^2 4(D^^#r^5/-7°2 2tfV^ K2 2 a ^(Dt^AMM 

^fc, magfflo^y K2 2 a ^iiy — K-cfcs^^^— 2 1 d^^-rs- 
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£iz:J;9, ft2£JH©> r? s' K2 2 a*i^nH^§o r*U;i£tK T !7 
* y — K2 1 c©S#^v*s|S^-t"5fe«>^ rotr^*«Kffl^@3feuxflr*ffl 

K 2 2 a "Ctt, *y K2 2 a >"^V - K2 1 b t %V 

p,*ltv^, ^/2iitt 4^<Dft«9 y-K2 1 j maassfi/rv^as, ft9 

y — K2 1 j fcjftfcrtfla^ y l/Jftf;<Ds<x/<— 2 1 d tit, ft 0 JJ — K# y h*ff 
i^V) y — K2 1 j aSfl£9ttfrb;frTV^r£fc:.J;*)s 5 <D^-y7 

Wffi ^^y^n©(tii2 3 (ni5 6#^) fr^vzf-mmK.nvTtesK.ft, 

«2 3tfy7iIi:«^i:H5:^ 5 t^ (QFP 

mMmmi o) 

2 1 d^gaa^tbfc^©-efc«9, 6 \z7rrtmm%i±fc-vfoZ)ffiB 

2 3<7)452^tt ; eW-*3ttS y — KK2?!I^lft©etf***»6> 5 2 1 
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5 r.©J;5^#5tfc«}:*t^ /^/<-2 1 d©» (5##) t VX<Dm**% < 

r^y-K2ic ^22 <zv< s> k» <t t> #v 

10 Tlt©^-2 1di:^U #^-21di»b*fcfcW24Sr 

^urmatffio^s' K2 2 a tftn^i^i^ tiffl^y K2 2 a ^<z> 

"TMKIBJBoVs' K2 2 a bs*xs*~ 2 1 di5ri^-i:^5fc^ S2^ 
fc*3, 121 7 8 u-A#5t^ r-^$t5 Of y/M^i-^ 

20 El 7 8 te5***K*aarettu ^^21 i ^t54*©^?) y — K2 1 

j ^ N ttrti©^^-2 1 dilife^tttiS^ UfcaSoT, T-^W5 
©^^1*5-^5^5. ft*3. ^2 1 i^Sftt) y-K2 1 j 
lsXMi>ftM<Ds<Xs<— 2 1 d iiS^U-CV^fcfe. fy/SSt^/2 1 i t 

^y:/£ffifc<0&#££fa±£ii:S ¥##^8 (QFP) 

mM<ommi 1) 
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^3V^-C4^<7)«Mt 0 V (Vdd, V s s, Vddq, V s s q) SriNMWfefllO 

5 2 a^otA^^^fP-t-6^^^-e#, ^y^AtSaffi^^y KMHI«rlS«>* 

££>KU WKJS K2 2 aSr*aiy — KT**>5^^^—2 1 dlC^^TS 
i£{dJ:?K K2 2 aOft^Hfetii^S. 

(mnomm 2) 

K^J<^^tI5^@B«$^fc^i-^2^±OT^^y— K2 1 c^b^X^— 2 
ld^tttl (Vdd N Vss) Sr#tjji&^-S#at-C*>5o 

8o©a^) mifeWfrhm^BiMmz-mwL&titcB\mm (@8oob^) t 

20 -C\ m 8 0 ©llliTiiu^tJ: 5 t-V d d ^ v s s (7>«8SSte<E>3kfk;£:Jfctfc-t" 

A/ft**e>B^fcrti*»o"r#jie«36»e>»^afcvd dr±Ti*u v s s » 

±#U-CM#©ffi* s 5fe< 1/77^^ (Vr e f . ) 

-^##T*#, ^fcVref. tWfrbXJl &*bfc#^:> l^7r^Oi 

1-5 #!l;tk£, T1-*ym& J $ , &3h7>-7'm& (EI 7 3 iC^-t-JfclftlHlK 2 2 
r) (D^^^-efcSo 

mm&feti&i-zTt?* v- F2 i c^iatcov^Tfi, ¥^^«<^y 
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T2W±©Pit57!>^ V — K2 1 1 d^Ltlilrf 

5 ins ite, ms oiz.^i-^mi^mm^^^bti^v — v^^—^i<Dm 

^^^-2 1 d<Dftmwm^ f-yzfmm^x^^>^^2 1 i mtwttrtbft 

fe^^V^^^^t^>Tfc«9> l*HJl!]<£>y 2 1 d £«\ ft«9 

10 V — VZ>y h§5 2 1 k^,toT^il$nT^iit$^TV^„ 

•7 '2 2^6>^f 5 tb6^^+^fem-r^^^^T*#, ^^gO^tt^rfR] 

25 ^^J^^fc^T*^ HI 8 ll^tJ;?^ ^^2 1 i 2 ld^ 

frf^^2 2Sffi^imt5?SftI©tl4 (S^MftO l:/^>-2ldd^ 

^m-r^z. ttf-cz, ^m^y^2 2<Dmmz3si?z>B&m&fo±-t-z>z.b& 
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mmmmi 3) 

5 2 1 c^£>^*^-2 1 d^lttlWtSM^'b^-C'fo^o 
U Vs s^_h#i.-f g|8 0 t^t 1 o©^i^fjtII:f 

10 &£LV\, 

Hl8 4te, IDS 3^•r^#:^tt^vlfflV^bn6y-K7^-Al(D« 

^^2 1 i tt % rt'tlUO y l/Jfyt(D;^^— 2 1 d ^4*(^S.t) D-K21 j 
15 ^J;oTiS^bTV^ 0 

^<£><J: 9 ^F^ftiJ^y ^i/^cD/^^^— 2 ldi 4^(D^ 19 y — K 2 1 j MJ^o 

25 fifflt5©«U^o 
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7*2 2 2:*:/ 2 1 i Oii^^Lfc^^te. ^f^r^i:tt, 

5/^2 2©g>&mte£*^2 1 i i:0D|Wl!i^a:S:^i-5r^^-e#5fc«>, ¥ 

(^lofii 4) 

10 -2 1 d^b4-o(D^$B^«9ttlbT ; en ; ettT^^ U-K2 1 c ^jS^ 5 £ 

^ vd dm?m« ; e^Mtebfc/-<^^-2 1 d^b^as^^wuT 

r <E>ifr£\ V d d MUS©^ K 2 2 a tf>#«r4>#< 1"* - h tfXZ 3„ 
15 ^ra©cj£©«&-cW:v s s ^ULt^CB^I^^otS^tS, . 

mnmmi 5) 

ins 6^-r^^«^y-K^°^-^^ 3a©*f»*a»e><0 
(vdd, vs s ) z&m- v. mm»rmiz&T& 5 

»£>31< >fcSIS2fV s s ©«ffc&SJ:#U v d d^ri^-r^o 
20 ^O^, MM(Dmmi 2tmm^.s W7 7l'^^ (Vref. ) tt, 

m (m 7 3 id^i-jfcife[Hii& 2 2 r ) ©4&^i;:#3ire#>£o 
(mnmmi 6) 

El 8 7 KlSrf-2|^#36fl|0 y — K-**—f W\ T^-n ^HH&JB©'*:*'*— 2 1 
dif^MilSSM©/^^2 1 diSr/<^-*y Mffl2 1 gf£J:oT#JRt 
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-Tft;bi=>. T^n^tnli&ffl 2 1 dSr, ^*/MI]g&J8<E>^*'*~2 

(ii^ii 7) 

m 8 8 1'^t^ftgfw y - K'^-^tt* rtn ^iggsffl©^^^- 2 1 

d fcif^^/HHISffi©^^^— 2 1 d fc y MFP2 1 g KX^Xftte 

ffl©^/<— 2 1 d tmg^tcTV#V-V2 1 c4r*©y- Wf*KRfi 
u fti|5 35aW©lia^T^a^|l]J^ffl<7>^^-2 1 diiS^UfcT 

(mmmmi s) 

089 fc^-r¥3IM*3£*<E> y - hv<*— — ^-omas (v d d % v s s ) 
^^-2 i d^ j en j etbag3te$tLfcr^^y-K2 1 c-ak ra#ffl©T?* 

r> _ ^o^iflp^^tl/WOWaR©^^^— 2 1 d^b§l#tBU^.m^ffi©T!> 
©fi^i-tl©^^^2 1 dd>b§l#Wbfcm^ttM^>T^^y-K2 1 

H8 9©«»l$THte^£5l-Vdd£Vs s©W#fct> N A,£ 
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(SSlfe<&?BJBl 9) 

HI 9 1 (^t^gtwy- FX* — ^tt, — *hE>«® (Vdd, Vs s) 
"f-tji^h. —M<DmM (Vdd, Vss) ©/^-21dtI^fS2<3© 

<D-efc«9. 4o<^^*i,^^b— ^rac (vdd, vs s) srtfca&i-sa* 
0 9i (Dmm^rmi^-rx 5 m i tt^fe^rs £ v s s #_h#u v d 

ddSTP*b"C«te©i|iS^<3&Sds, ID 9 ll^fy-W-yoJ;5i::4Si 
^T^HJ^ (HI 7 3 m^i-MstfiEEK 2 2 r ) ^if©V77^ 
j&fc^l/X W^j&SfcSfci^ Vs s/Vd dlCtl/"C^7>^^ti> IUS§^ 

20 (^Jfe©7gfl&2 0) 

@ 9 2 t^lfritO y - bV^-ytt, —tt<DWEL (Vdd N Vs s) 
%Qt%fc-f 2 1 d ^-S^jV^h t T-fvy^k t \Z.;<*s<~-% y F£fl2 1 

s<*s<—2 1 d kWfct%>Wk<OT*?# U — F2 1 c SrffilB Life, 
25 H9 2m 4o£tf||f&e&5*>, 3 oO^tPtCfv 5 ^^©- 2 
1 d£Jt*H-ST**!J-F2 1 c&EIKU i!)©loO»7tn» 

— »©x^/<-2 i d hmk-tzTV* y — F2 i c&khl-ci^s. 
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u# v ^mm xm* ^^smx & z> z. t « » 5 * -e t> * v \ 

MIBUlfeO^S 9~20 Xn, y 7 s 2 2 «9 ffltf 2 1 d # 

5 tt&£xfwm<Dm&&m\znv±tfxwftvfc&, 2 hoi 
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Ml 3ft o IS B 

m&ewfcf-y'?* «ak©^f^y-K, m*©*^^ ^^^^-vsr^jhi- 
15 ^#mti-5^^e 0 

20 „ 
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Miam 2 mESSB^wtnam 3 m&&#$&-f-5f& s^Ki, 

tmm i 2 m&m vfh, y - k t km 

S*U MIBH 1 UlS&t R^tfffBfg 1 1 y *— K £ Sr^S - 

10. »^0«5BB»335[|B«0^#:«S-e«>oT. llfflB»l*5J:tJ«*2iaJK» 
Mo 
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jp fP PCT/JP03/06151 

5 m&m i las&^p— Btiiem i nfr*mm~f %m i * v k £ * 
tMBft i m^-BuiBm 2 mit^m^-r sss 2 ^ k t , 

|&|Bm2IUj^^tfrlB^4«^^-r6^4^^ 

«f y — K^BfrfBMl^y K*5j;tJ9&2^5> K^oMtcgBfllSix. Ff-^f- 
15 ffrfBSfc 3 5/ KXtWK 4 y KasgB^l * tb« ^ l-fn o TIES £ *U 1Sifctf>-f 

— y — Ktiwama^y K*5J:tj«*4^y K^<^r^^iBg$n> y^KU; 

•3 HUBS* 3 ✓■sy KiBHRSft, S&IB03«{fe*s^$^SSl3^/<— 

1 2. fll^ottBBmi iq«B«fcOiN»iW«t?fcoT, tWBJBl W 

ia» 3 $ *i, 5 # 3 -f y — k*b Sr^ri- sr^^f^ts 

25 it, 

13. tt&nmmmi 29fBi©^ittt$)oT, twaas 2 tfi 

gBf& 4 £ ft £ 4 4 is-i— V - K£B Z> £ £ 1 1" 5 
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-y J: 9 IftEJI* 2 * ft 5 4 >")— y - K i »BK * ft* *5IB^ 4 * 

✓<-»4, !7^^(e:J:«9ttrl5^4«^^$n^^V^--y-Ki^^nTV^ 

5 15. f&3fctf)$&fflf£l l^(IBmo¥^^©-t?feoT, 
HOES* 1 @B&*B— US 5 

16. tt^isfflmi 53Sis^^^^-c**>o-c> 

ft, wkM^^v-yttmme^y vtnmosmztis v^^^m 

17. »3fc©«&M*l 6«|E«02N»#:S61t-e*>o-C, *&Ef* 5 V 

HfrfBfg 5 £ ft 5 -Y y - K £ 8H* * ft* 6 

^-ra. r? ^ \c x 9 mam 6 $ ft * y - k £ sa* £ ft-cw 

is. m*<z>ttH£i i«Ei©iNw«!*-c*)o-c, ituBmnu^^^ 

25 2 0. fl^^ail l^lB^O^^fi-CfeoT, |WB»l*5J:rf»2iatt 
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